1. INTRODUCTION {#sec1-1}
===============

Cardiovascular diseases (CVD) are the leading cause of death in most countries ([@ref1], [@ref2]). According to the data of the Bosnian Federal Bureau of Statistics, myocardial infarction was the fourth cause of death in 2011 ([@ref3]).

In order to save as many patients with infarction, thrombolytic therapy should be applied as early as possible. After the realization that the patient is a candidate for the reperfusion therapy, it is necessary to decide whether it will be a fibrinolytic therapy or PCI (percutaneous coronary intervention). If coronary angiography and PCI are possible within the first 90-120 minutes after onset of symptoms, it is then the method of choice ([@ref4]). The American College of Cardiology and the American Heart Association (ACC/AHA) recommend that pPCI (primary percutaneous coronary intervention) should be used as an alternative to thrombolytic therapy only if it can be done in a short time, by the intervention cardiologist with experience in these procedures and with the support of an experienced staff and in centers with history of large number of interventions. Today primary PCI (pPCI) generally means the treatment of coronary blood vessel by stenting. Stenting results in a lower incidence of restenosis in the affected blood vessel ([@ref5]). The role of cardiac surgery in the treatment of acute coronary syndrome (ACS) has evolved during the last 35 years. Cardiac surgery takes today an active role in the treatment of the ACS, which is recognized and defined in the most recent recommendations of the European Society of Cardiology and Cardiac Surgeons on myocardial revascularization. Results of the SHOCK study (Should We Emergently Revascularize Occluded Coronaries for Cardiogenic Shock) are the basis for diagnostic and therapeutic effects in ACS ([@ref6]).

The quality of human life depends not only on the economic situation, but also on many other factors, including physical and mental health, social security, social institutions, political stability and the environment ([@ref7]). The quality of life is defined as the individual's perception of their own position in life in the context of culture and value system in which they live, as well as to their goals, expectations, standards and interests (World Health Organization - WHO). In the broadest sense, the quality of life is everything that makes life worth living. Quality of life can be defined as a personal perception of the individual about its own position in life, in comparison with its goals and within the value system that is accepted and incorporated in the decision-making ([@ref8]). Quality of life is an indicator for observation of disease outcome and treatment outcome in patients. Very few studies have examined the quality of life of people who had a myocardial infarction.

The aim of this study was to examine the quality of life of patients one year after acute myocardial infarction, who were treated with different methods and to determine the relationship between quality of life and echocardiographic parameters in these patients.

2. MATERIAL AND METHODS {#sec1-2}
=======================

The research was a prospective, clinical, epidemiological study and was conducted at the Clinic of Cardiology, University Clinical Center Sarajevo (UCCS). Study included 160 patients who had acute myocardial infarction (confirmed by electrocardiographic changes, laboratory findings, which include an increase in enzyme activity in serum and non-hematological changes caused by necrosis and inflammation and echocardiographic abnormalities in left ventricular wall segmental kinetics). The study was approved by the Ethics Committee of UCCS and was conducted in accordance with the principles of the Helsinki Declaration on Human Rights. All participants signed a written consent for the participation.

All patients were randomly selected, based on inclusion criteria, as they got in the emergency unit of Clinic for Cardiology. The inclusion criteria were patients of all age groups who have had only one myocardial infarction, patients who until the day of the survey were not hospitalized for other illnesses, did not have any other systemic disease, neurological disease, cardiac valvular defect and polyvascular arteriosclerotic disease and did not have diagnosed mental illness. From the study were excluded patients with lethal outcome, patients who for any reason did not want to participate in the study, and patients who have had more than one myocardial infarction. Patients included in the research signed informed consent to participate in the study. After release from the hospital patients were followed up through regular controls in the cardiac counseling center of Clinic for Cardiology.

Patients were divided into four groups based on the therapy treatment they got. First group consisted of 40 patients who had myocardial infarction and were treated with medications. In the second and in the third group were patients who were treated with PCI (who immediately after incident underwent pPCI or delayed percutaneous coronary intervention), in each 40 patients. The fourth group consisted of 40 patients who underwent surgical revascularization (coronary artery bypass surgery). All patients were treated either with medicaments, primary PCI, delayed PCI or surgically. After the treatments have finished, an echo cardiogram was performed on every patient. The measurements included interventricular septum thickness, the thickness of the back wall of the left ventricle (LV), diameter of the left ventricle at the end of diastole (LVIDd) and systole (LVIDs), ejection fraction (EF) and an overview of valvular apparatus of the heart. One year after the treatment the echo cardiogram was repeated to all patients and observed were same parameters. Echocardiographic examinations were performed on two ultrasonic devices, Philips iE33 and Toshiba Powervision 7000. These examinations have been made by two physicians who were not familiar with the criteria for inclusion or exclusion and they did not know for each other in order to reduce the inter and intra observer error. Acute coronary syndrome (ACS) is the most common indication for echocardiography, which has multiple roles in the diagnosis and risk stratification, as well as in making treatment decisions.

Basic and medical data, including gender, age, smoking habits, occupation and comorbid conditions were taken from medical records or through interviews. Laboratory results (blood count, cholesterol, HDL-high density lipoprotein, LDL-low density lipoprotein, triglycerides and glucose) were performed at the Institute for Clinical Chemistry and Biochemistry of UCCS with standard laboratory procedures. Body mass index (BMI) was calculated after measurement of body weight and body height during regular controls in the cardiac counseling center. All laboratory test results and BMI were redone one year after the treatment.

The study used the Short Form-36 (SF-36) questionnaire for testing the quality of life and clinical data obtained from the patient's history ([@ref9]). Patients were asked to complete the SF-36 questionnaire at the cardiac counseling center during regular controls two times. The first time immediately after completion of medical treatment (medicamentous, PCI or surgical) and the second one year after the treatment. Questionnaires were coded and personal data were known only to researchers. Supervision over filling out the questionnaire was in the competence of principal researchers. The Short Form-36 Health Survey is a multi-purpose, short-form health survey with only 36 questions. The SF-36 is a measure of health status. It yields an 8-scale profile of functional health and well-being scores as well as psychometrically-based physical and mental health summary measures and a preference-based health utility index. Therefore, the SF-36 has 8 scaled scores. Scores range from 0-100 (lower scores-more disability, higher scores-less disability). Sections are: vitality, physical functioning, bodily pain, general health perceptions, physical role functioning, emotional role functioning, social role functioning and mental health ([@ref9]).

Statistical analysis

All data obtained from the research were analyzed in the statistical program SPSS. Research results were analyzed using the descriptive statistics, which includes the determination of the mean, standard deviation (SD) and standard error of mean (SEM), or the median and interquartile ranking. The following methods of analytical statistics have been used: methods of empirical distribution identification, methods for assessing the statistical significance (Chi-square test, Student's t-test, one-way analysis of variance, Mann-Whitney test and Kruskal-Wallis analysis of variance. Methods for assessing the significance of relations which were used are Pearson's linear correlation coefficient and Spearman's rank correlation coefficient. To assess the impact of these factors on the quality of life we used the Cox model of univariate and multivariate analysis. The statistical significance was on the level of p\<0.05.

3. RESULTS {#sec1-3}
==========

The study included 160 patients with a history of myocardial infarction, of which 130 (81.3%) were men, and 30 (18.8%) women. The analysis of gender distribution shows that in all groups men were more represented than women, as well as in the total sample. Thus, the representation of men is most pronounced in the group IV with 40 (100%) male respondents, than in the group III, 34 (85%) male respondents, followed by the second group with 31 (80%) and the lowest in the first group, 24 (60%) male respondents. The average age in the total sample was 54.9±8.8 years (range 37-76 years). Patients in the group II were the youngest, 51.7±7.8 years (range 37-66 years), while patients in group IV were the oldest with 55.8±8.4 years (range 38-66 years). Respondents under age 45 years were represented with 20 (12.5%) subjects in the total sample, those aged between 45-54 years with 54 (33.8%), while respondents aged between 55-65 years were represented with 72 (45.0%) subjects. Respondents over 65 years were represented with 14 (8.8%) subjects in the total sample. Analysis of those age groups showed that the largest number of respondents of group I, III and IV were in the age of 55-65 years, and the respondents of the second group in the age of 45-54 years (X^2^=21,13; p=0,01). The highest representation of respondents older than 65 years was in the group I (20%).

Percutaneous coronary intervention was applied slightly more often among men (85%) in group III compared to group II (80%), but without statistically significant differences in the application of PCI by gender in the observed groups. Analysis of the number of stents by groups and gender showed that in group II was slightly more patients with two stents and in the III group with one stent. Analysis by gender within the groups as well as in the total sample showed that there is no statistically significant difference in the number of stents by gender.

Comparison of the average values of SF-36 questionnaire scales showed that the highest total score had patients in the group II, 67.2±15.2, and the lowest patients of group I, 57.8±21.4, with no statistically significant differences between groups (p=0.096). Statistically significant differences between groups were recorded in the case of the subscale physical role were participants in the group II showed an average score of 65.6±24.4, and participants in the I group 46.6±28.1 (p=0.017). Statistically significant difference between groups was also recorded in the social functioning subscale (p=0.016) ([Table 1](#T1){ref-type="table"}).
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Quality of life of patients in the observed groups assessed with the SF-36 questionnaire. Notes: N-total number of respondents, X-mean, SD-standard deviation.
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Comparison of mean values of echocardiographic parameters before and after the procedure/therapy showed that in the case of LVIDs (left ventricular internal dimension in end-systole) the largest increase was recorded in the group I (2.9±2.6), and the lowest in group III (1.1±3.6) without statistically significant difference between groups (p=0.07). In the case of LVDs (left ventricular end-systolic diameter) the highest increase was recorded in the group I (0.99±3.4) and the largest decrease in the group III (-3.7±8.9), with statistically significant difference between groups (p=0.00). Ejection fraction (EF) increased mostly in group II (1.9±4.4), whereas in the group I there was a decrease in EF (-1.9±2.9), with statistically significant difference between groups. In case of the left atrium the largest increase of 1.97±5.4 was recorded in the group II, and at lowest increase of 0.8±2.6 in the group IV, without statistically significant difference between groups (p=0.00). The degree of mitral regurgitation increased in group I (0.08±0.5), and decreased mostly in the group IV, (-0.23±0.4), with a statistically significant difference between the groups (p=0.01) ([Table 2](#T2){ref-type="table"}).
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Echocardiographic parameters of the observed groups. Notes: Data are presented as mean values and standard deviation. LVIDs-Left ventricular internal dimension in end-systole, LVDs-Left ventricular end-systolic diameter, EF-Ejection fraction, MR-Mitral regurgitation, X-mean, SD-standard deviation. LVIDs: F=2.40; p=0.07, LVDs: F=7.17; p=0.00, EF: F=6.13; p=0.00, MR: F=3.93; p=0.01.
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Within group II, values of LVIDd (left ventricular internal dimension in end-diastole) showed a negative correlation toward the scales of physical functioning (p=0.045) and general health (p=0.025) (higher LVIDd lower score), and within the group III positive correlation towards the scale of pain (p=0.026). Statistical analysis of the differences impact on the SF-36 scales between the groups suggests that there were no statistically significant difference on any scale ([Table 3](#T3){ref-type="table"}).
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The correlation of life quality and left ventricle dimensions changes in end-diastole in the observed groups of patients. Notes: Data are presented as Spaermans correlation. LVIDd-Left ventricular internal dimension in end-diastole.
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The correlation of the life quality of observed patients and changes in the dimensions of the left ventricle in systole (LVIDs) indicated no statistically significant differences.

Ejection fraction demonstrated a statistically significant correlation in the positive sense. There was an increase in ejection fraction leading to increased scores on different scales. So, in the group I statistically significant effect exists according to the results on all scales (p=0.00), in the case of group II to the scale of vitality (p=0.02), mental health (p=0.00), pain (p=0.00) and general health (p=0.02), and in the group III according to the scale of emotional role (p=0.00). Statistically significant difference between groups existed for all scales of the SF-36 ([Table 4](#T4){ref-type="table"}).
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The correlation of life quality and changes in left ventricular ejection fraction in the observed groups of patients. Notes: Data are presented as Spaermans correlation. EF-ejection fraction.
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###### 

The correlation of life quality and changes in left ventricular ejection fraction in the observed groups of patients
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Within group II, mitral regurgitation (MR) showed a statistically significant positive correlation to the vitality (higher MR=higher score on a vitality scale) (p=0.04). In the group III the negative correlation was found according to the physical functioning (p=0.00), physical role (p=0.00) and social functioning (p=0.01), and in group IV to the emotional role (p=0.03) and mental health (p=0.02). Statistically significant differences were only found in the case of the mental health scale when observed between different groups (p=0.02) ([Table 5](#T5){ref-type="table"}).
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Correlation of the life quality and changes in the degree of mitral regurgitation in the observed groups of patients. Notes: Data are presented as Spaermans correlation.
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4. DISCUSSION {#sec1-4}
=============

In Europe, CVD remains a major cause of premature death. Cardiovascular diseases are responsible for 42% of all deaths among European women under 75 years and for 38% of all deaths in men up to age of 75 years. The assessment of quality of life related to health or disease is important as for health workers and also for the patients.

Today, the assessment of life quality is also made to compare different medical treatments, what we have been done in our study. We measured basic echocardiography parameters (LVIDd, LVDs, EF, left atrial dimension and degree of mitral regurgitation) in patients immediately after myocardial infarction and one year after the medical treatment. Correlation between echocardiographic parameters and quality of life in our study showed significant changes in followed groups. For example, with the increase of LVIDd it comes to decline in physical function and general health, and reduction of pain in the third group (delayed PCI). Ejection fraction proved to be a very important predictor of quality of life in patients of all four groups and the increase in its value leads to a statistically significant increase in scores of all subscales of life quality. Study conducted in Australia in 2000, on 123 patients with acute myocardial infarction with average age of 64 years showed that the EF is closely linked to the quality of life of patients and is significant in terms of its relationship with the dimensions of pain, social and emotional functioning. It has been shown that the presence of pain and insomnia reduces quality of life of patients ([@ref10]). Size of left atrium shows a negative and statistically significant effect on the subscales of physical role and general health in the first group and in the third group on the scale of general health. It was noted that with the increase in mitral regurgitation there is a significant reduction in physical function subscale scores, social functioning in the third and emotional role and mental health in the fourth group. For mitral regurgitation statistically significant difference was observed between the groups for subscale of mental health.

A study conducted in the United States in 2011 on a sample of 903 patients, who were treated with PCI stent and 897 patients who have undergone revascularization or coronary artery bypass graft intervention (CABG) were examined for life quality one, six and 12 months after myocardial infarction. The authors emphasize the importance of this type of research because it shows less improvement in quality of life for patients who underwent revascularization compared to patients who have implanted stent ([@ref11]). Study conducted in Sweden, in 2005, examined the quality of life of patients one week, 5 months and one year after the onset of myocardial infarction, showed that five months after the incident, women have higher scores than men, but there is a strong possibility that after one year a significant decline in the quality of life can appear in all patients. The authors point out the great importance of direct measurements and more frequent control of physical and mental health after myocardial infarction, especially in males ([@ref12]).

Similar study was conducted by Szygula-Jurkiewicz B et all in 2005, where they measured the quality of life in patients after myocardial infarction treated by PCI and stent revascularization, and the outcome was measured 12 months after the intervention. This study shows a statistically significant difference in the quality of life of patients who underwent revascularization compared to PCI treatment in terms of an increase in the dimensions of physical components, while the mental component shows no statistically significant differences in both groups. The authors did not include changes of echocardiographic parameters 12 months after the intervention in the study, as we did in our study ([@ref13]). Norris and colleagues, in 2004, conducted a study similar to our own, where they measured the quality of life of patients with myocardial infarction who were medically treated either with a stent or PCI revascularization. The authors determined that a better quality of life had those who have underwent PCI (with or without stent) ([@ref14]). In our study, unlike previous studies, we included patients with the placed stent and have confirmed similar results.

5. CONCLUSION {#sec1-5}
=============

The highest total score of average values of all tested subscales had patients of group II (pPCI). Ejection fraction increased mostly in group II also.

The increase of ejection fraction led to a significant increase of quality of life scores in all subscales in all groups so that EF had the greatest impact on the quality of life in all respondents.
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